Modeling of electrochemical and chemical reactions in the MEC
Because of bacteria activity, acetate (Ac -) is oxidized on the anode to release electron and proton:
Through the external circuit, the released electrons are transferred to the cathode and react with the oxygen from the aeration:
Since both equations are directly related to the electron transfer, the consumption/production of related species within the system can be modeled as a function of current, and they are referred to as Faradaic consumption/production in the main text.
The concentration of a species in the anolyte/catholyte/membrane can change due to its transport, 
Assuming fast equilibrium for the acid-base reaction, the partition between the NH 4 + and NH 3 , follows:
where , is the chemical equilibrium constant for the reaction NH H ⇆ NH . Equation
S6
states that the ratio of the NH 4 + and NH 3 concentrations are directly related to the pH locally.
As shown in Fig. S1 , for pH<7 NH 4 + counts more than 99.4% of the total ammonium/ammonia; for pH>9.5, NH 3 counts more than 64%. Similar mathematical treatment is applied to all other acid-base type reactions. A full list of the acid-base reactions and their equilibrium constant is provided in Table S2 . which include all the acid-base reactions shown in Table S1 . Using conservation law, Equ. 7 is obtained as (reproduced here for convenience)
As explained in Equs. S3 and S4, 6.024×10 -5 * The initial species concentration in catholyte is mostly practically 0 in the validation simulation, the same as in the experiment. In the parametric study, the initial species concentration is the same unless otherwise denoted.
Model parameters

Ionic competition
As explained in the main text, due to the opposite direction of their diffusion and migration through the CEM, Na 
Symbols and Abbreviations
Concentration of species i in chamber j
The diffusion coefficient of species i in the membrane Elementary charge Faraday constant, 96485 C/mol The current density normalized to the membrane area The pressure of the inert aeration gas The volumetric flow rate of the inert aeration gas The recovery rate of NH 3 from the catholyte due to the aeration , Removal of species i (e.g., CO 2 , NH 3 etc., acetate removal due to the aeration is neglected, since it's concentration in the catholyte is always low, as shown in the study) from chamber j due to aeration 
